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anglais
The modulation of primary nitrogen metabolism by water deficit through ABA-
dependent and ABA-independent pathways was investigated in the model legume
Medicago truncatula. Growth and glutamate metabolism were followed in young
seedlings growing for short periods in darkness and submitted to a moderate water
deficit (simulated by polyethylene glycol; PEG) or treated with ABA. Water deficit
induced an ABA accumulation, a reduction of axis length in an ABA-dependent
manner, and an inhibition of water uptake/retention in an ABA-independent manner.
The PEG-induced accumulation of free amino acids (AA), principally asparagine and
proline, was mimicked by exogenous ABA treatment. This suggests that AA
accumulation under water deficit may be an ABA-induced osmolyte accumulation
contributing to osmotic adjustment. Alternatively, this accumulation could be just a
consequence of a decreased nitrogen demand caused by reduced extension, which
was triggered by water deficit and exogenous ABA treatment. Several enzyme
activities involved in glutamate metabolism and genes encoding cytosolic glutamine
synthetase (GS1b; EC 6.3.1.2.), glutamate dehydrogenase (GDH3; EC 1.4.1.1.), and
asparagine synthetase (AS; EC 6.3.1.1.) were up-regulated by water deficit but not
by ABA, except for a gene encoding Δ1-pyrroline-5-carboxylate synthetase (P5CS;
EC not assigned). Thus, ABA-dependent and ABA-independent regulatory systems
would seem to exist, differentially controlling development, water content, and
nitrogen metabolism under water deficit.
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